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2.3. Alternative plastic design methods 






RI VKHDWKHG WLPEHU IUDPHVKHDUZDOOVDUHSUHVHQWHGEULHIO\)RU IXOO\DQFKRUHGZDOOV WKHHODVWLFPHWKRGDQGD
FRUUHVSRQGLQJ SODVWLF PHWKRG DUH SUHVHQWHG )RU SDUWLDOO\ DQFKRUHG ZDOOV WKUHH GLIIHUHQW SODVWLF PHWKRGV DUH
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VHUYLFHDELOLW\ OLPLW VWDWH ZLWK UHVSHFW WR KRUL]RQWDO ORDG IURP ZLQG )RU WDOOHU EXLOGLQJV RQ WKH RWKHU KDQG WKH
VHUYLFHDELOLW\OLPLWVWDWHPXVWEHREVHUYHG




([LVWLQJ NQRZOHGJH LV LQVXIILFLHQW IRU D QXDQFHG IRUPXODWLRQ RI UHTXLUHPHQWV RQ GHIRUPDWLRQ OLPLWDWLRQV $
SUHYLRXVYHUVLRQRI(XURFRGHSDUWIURPJDYHWKHGHIRUPDWLRQOLPLWIRUZDOOSDQHOVRIXd hZKHUHh







































EXLOGLQJ WKLV FDQ FDXVH D ³JDS´ LQ WKH DQFKRULQJ DV WKH OHDGLQJ VWXG LV VXEMHFW WR XSOLIW XSRQ DSSOLFDWLRQ RI WKH
KRUL]RQWDOORDG









:KHQ FDOFXODWLQJ WKH WRWDO KRUL]RQWDO GHIRUPDWLRQ RI WKH WLPEHU IUDPH VKHDU ZDOO WKH LQIOXHQFH RI WKHVH
LPSHUIHFWLRQVFDQEHQHJOHFWHGLQSUDFWLFH
3.3. Calculation of horizontal deformations 
3.3.1. Fully anchored sheathed timber frame shear walls 
)RUIXOO\DQFKRUHGZDOOSDQHOVWKHKRUL]RQWDOGLVSODFHPHQWRIWKHIUDPHZRUNEHFDXVHRIWKHGHIRUPDWLRQVLQWKH
MRLQWVFDQEHFDOFXODWHGXVLQJWKHHODVWLFPHWKRG6HHIRUH[DPSOH>@7KHVOLSPRGXOXVkLVIRXQGLQ(XURFRGH




3.3.2. Partially anchored sheathed timber frame shear walls 
)RUSDUWLDOO\DQFKRUHGVWXGWRUDLOMRLQWVLQWLPEHUIUDPHVKHDUZDOOVWKHUHDUHQRW\HWDQ\WKHRUHWLFDOH[SUHVVLRQV
IRU WKHKRUL]RQWDO GLVSODFHPHQW RI WKH IUDPHZRUN HYHQ LI WKH VHUYLFHDELOLW\ OLPLW VWDWH LV FKDUDFWHULVHGE\ HODVWLF
GHIRUPDWLRQV$WSUHVHQWLWLVUHFRPPHQGHGWKDWWKHFDOFXODWLRQEHFDUULHGRXWLQWKHVDPHZD\DVIRUIXOO\DQFKRUHG
WLPEHUIUDPHVKHDUZDOOV
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ZKHUHWKHVKHDUVWUHQJWKRIWKHIDVWHQHUDVVXPHGWKHVDPHIRUERWKHODVWLFDQGSODVWLFFRQGLWLRQVLVfY FYs fS 
FSs N1PWKHH[SUHVVLRQVUHSUHVHQWWKHPRPHQWRILQHUWLDRIWKHIDVWHQHUVWKHVWLIIQHVVRIWKHIDVWHQHUVLVk 
N1PWKHVKHDUPRGXOXVRIWKHVKHDWKLQJLVG 03DDQGLWVWKLFNQHVVt PP7KLVJLYHVWKHPD[LPXP
KRUL]RQWDO IRUFH DVHHODVW    fY   N1HSODVWORZHU    fS   N1 DQGHSODVWXSSHU    fS   N1
UHVSHFWLYHO\DQGWKHKRUL]RQWDOGLVSODFHPHQWDVuIUDPHHODVW u H>P@ZLWKHLQN1
A.1. Ultimate limit state 
,QWKHXOWLPDWHOLPLWVWDWHIRUWKHKRUL]RQWDOORDGH WWKHGHVLJQLQJZLQGORDGEHFRPHVWHODVW N1
WSODVWORZHU N1DQGWSODVWXSSHU N1UHVSHFWLYHO\
A.2. Serviceability limit state 
,QWKHVHUYLFHDELOLW\OLPLWVWDWHWKHKRUL]RQWDOGLVSODFHPHQWLVDVVXPHGOLPLWHGWRuOLPLW h u P
)RUWKHORDGFRPELQDWLRQFRQFHUQLQJSHUPDQHQWGDPDJHSGH WDQGFRQFHUQLQJWHPSRUDOLQFRQYHQLHQFHWL
H W,XQGHUHODVWLFFRQGLWLRQVWKHGHVLJQLQJZLQGORDGEHFRPHVWSG N1DQGWWL N1UHVSHFWLYHO\
A.3. Comparisons 
,W LV REYLRXV WKDW WKH ORDGLQJ FDVH FRUUHVSRQGLQJ WR SHUPDQHQW GDPDJH LQ WKH VHUYLFHDELOLW\ OLPLW VWDWH FDQ
FRUUHVSRQGWRDGHVLJQLQJZLQGORDGWKDWLVRIWKHVDPHRUGHUDVWKDWYDOLGLQWKHXOWLPDWHOLPLWVWDWH
5HIHUHQFHV
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